The aim of the present study was to analyse the Rumex pollen season dynamics in Lublin in 2001-2010 and to find relationships between season parameters and meteorological conditions. This study was carried out by the volumetric method using a Lanzoni VPPS 2000 trap. The start and end dates of each season were determined based on the 98% method. The effects of meteorological factors on the Rumex pollen seasons were analysed by employing Spearman's correlation test. On average, the sorrel pollen season started on 13 May (±7 days), ended on 7 September (±6 days), and lasted nearly four months (±9 days). The highest pollen concentrations were recorded in June and July. A significantly negative correlation was found between season duration and Seasonal Pollen Index (SPI). During shorter pollen seasons, higher pollen counts were recorded. In all study years, the seasons were right-skewed. The pollen concentration was most strongly correlated with humidity and mean air temperature. The season parameters (onset, end, peak date, peak value, SPI value) were primarily dependent on air temperature before and during the pollen season.
INTRODUCTION
According to F i j a ł k o w s k i (1994), 13 species of the genus Rumex L. occur in the Lublin region. Common Rumex species include the following: R. acetosella L., R. acetosa L., R. thyrsiflorus Fingerh., R. hydrolapathum Hudson, R. crispus L., R. obtusifolius L., R. conglomeratus Murray, R. confertus Willd. Rarely or sporadically within this area are found: R. sanguineus L., R. maritimus L., R. palustris Sm., R. aquaticus L., R. ucrainicus Fisch. Sorrels have low habitat requirements. They occur on poor forest and field soils and grow on river banks, roadsides, meadows, and fallow land. The flowering period of individual Rumex species occurs at different times. Rumex acetosa flowers earliest, already in May. The other species start blooming in June or July and end in August or September (R u t k o w s k i , 1998). Rumex pollen is collected by bees and they form large pollen loads (with an average weight of 7.9 mg) (M a u r i z i o and G r a f l , 1969). The presence of Rumex pollen in honeys is evidence of bees' interest in this pollen (W a r a k o m s k a , 1997; W r ó b l e w s k a , 2002).
The occurrence of numerous species in a given area and different flowering times are the most important reasons for the long Rumex pollen season. Flowering of individual species usually lasts two or three months (R u t k o w s k i , 1998), but the atmospheric pollen season of this taxon can last more than four months (W e r y s z k o -C h m i e l e w s k a , 2006). During the summer period, pollinoses are associated primarily with the flowering of herbaceous plants which release large amounts of pollen into the atmosphere. It has been calculated that one Rumex acetosella flower produces more than 65000 pollen grains, while one plant more than 4 million (P i o t r o w s k a , 2008). Sorrel pollen can cause pollen allergy in sensitive people. The clinical importance of Rumex in Poland is low or medium (Z a w i s z a and S a m o l i ń s k i , 1998). Sorrel pollen is present in the air at the same time as Poaceae pollen grains that belong to the most important allergenic taxa in Poland. The time of the Rumex pollen season largely overlaps with the time of the pollen seasons of Plantago, Urtica, and Chenopodiaceae. In July and August, Rumex pollen is recorded simultaneously with pollen grains of Artemisia, while in May together with the pollen of Betula, Quercus, and Pinaceae (W e r y s z k o -C h m i e l e w s k a and P i o t r o w s k a , 2004). The simultaneous occurrence of airborne pollen of various taxa can have an adverse effect on allergic people, since pollen allergy is frequently associated with hypersensitivity to several allergens. Among people allergic to grass pollen, a positive reaction to Rumex allergens has been found in as many as 70% of them, which results from a cross reaction between allergens contained in the pollen of these plants (M a a s c h and G e i s s l e r , 1983).
The aim of the present study was to analyse the Rumex pollen seasons in the eastern Poland over a period of 10 years and to determine correlations between meteorological conditions, pollen concentrations, and the features of the pollen season. ). The pollen season was calculated using the 98% method (E m b e r l i n et al., 1994 ; S p i e k s m a and N i k k e l s , 1998). The start of the season was determined as the date when 1% of the seasonal cumulative pollen count was trapped and the end of the season when the cumulative pollen count reached 99%.
MATERIAL AND METHODS

Rumex
The Rumex pollen seasons analysis was conducted by means of the following descriptive statistics: arithmetic mean, minimum and maximum values, standard deviation (SD), and coefficient of variation (V%). The skew coefficients were also calculated to define direction and asymmetry value. A positive value of this coefficient indicates a right skew, while a negative value means a left skew (W o ł e k , 2006). The following weather parameters were chosen to estimate the meteorological data impact on Rumex pollen seasons: air temperature (average, minimum and maximum), relative air humidity, rainfall, cloud cover, and wind speed. The average monthly meteorological data (January-May) and mean weather conditions during the pollen season were analysed. The meteorological data origin from the Meteorological Observatory of the Meteorology and Climatology Department, the Maria Curie-Sklodowska University in Lublin. The Observatory was located at a distance of about 1.5 km from the pollen sampling site. The analysis of Spearman's rank order correlation was applied to determine relations between the particular meteorological factors and pollen season features.
RESULTS
The Rumex pollen seasons during the period 2001-2010 were characterized by high variability. The peak value and SPI belonged to the season parameters with the highest variability. The lowest coefficient of variation was found for the pollen season end date (Table 1). A positive correlation was found between the values of maximum concentration and SPI (r=0.9758; p<0.01). During the pollen season, several smaller peaks were also observed in addition to the maximum peak. Over the 10-year study period, average concentrations of sorrel pollen were the highest during the period from the middle of June until the middle of July ( Fig. 1 ), but in the years 2004 and 2009 maximum pollen counts were recorded in the second half of July. Lower pollen concentrations were generally observed during longer seasons compared to shorter ones ( Fig. 1) . This observation was confirmed statistically, since a negative correlation was found between SPI and season duration (r= -0.6667; p<0.05).
In 2001-2010 the Rumex pollen seasons were right-skewed. A fairly quick increase in pollen concentration and a distinctly slower decrease were mostly observed. The coefficients of skewness were in the range of 1.5-2.5. The pre-peak period lasted on average 43 days, whereas the post-peak period 74 days. The statistical analysis shows that there is a significant correlation between pollen concentration and most of the weather factors studied ( Table 2) . The highest correlations were observed for humidity (a negative correlation) and average air temperature (a positive correlation). High temperature promoted an increase in pollen concentration, while a rise in relative air humidity and rainfall caused a decrease in pollen concentration.
During (Fig. 6) . The date of maximum concentration greatly varied between years. The seasonal maximum occurred earliest on 1 June (the 152nd day of the year, the 18th day of the season) in 2003, while the latest date was 24 July (the 205th day of the year, the 86th day of the season) in 2009 (Fig. 7) .
The Seasonal Pollen Index ranged 1033-2114 pollen grains, with its highest value in 2010 and the lowest one in 2004 (Fig. 8) .
The statistical analysis showed that the onset of the Rumex pollen season depended on temperature at the beginning of March (a negative correlation) and on rainfall at the beginning of May (a positive correlation). The season end date was negatively correlated with air temperature in March, in the second ten-days period of May, and during the pollen season. The peak date was correlated with minimum temperature in February and maximum temperature in the second ten-days period of May. The peak value depended on wind speed, mean and maximum air temperature during the season as well as cloud cover at the beginning of March. Similar relationships were found for the SPI (Tab. 3). The study carried out in Lublin in the period 2001-2010 found the peak value to be higher under weaker wind conditions and at higher air temperature during the season. The highest daily concentration of Rumex pollen was recorded most frequently in June and slightly less frequently in July. In 2009, when the latest date of the seasonal maximum was recorded, there was a lot of rainfall; this may have contributed to the delay in the occurrence of the peak. However, this correlation was not confirmed statistically. The statistical analysis showed that the peak value was negatively correlated with maximum air temperature in In Lublin the SPI value increased when mean and maximum air temperature during the season were higher, whereas a decline in SPI was recorded under high wind speed conditions during the season as well as at high humidity and high cloud cover at the beginning of March. In 2001 -2005 
CONCLUSIONS
Rumex pollen was recorded in the atmosphere of Lublin from the end of April until the middle of September, with the highest concentrations in June and July.
During shorter pollen seasons, higher pollen counts were observed.
The pollen counts in season was most strongly correlated with humidity and mean air temperature.
Air temperature belonged to the most important factors affecting particular features of the Rumex pollen season.
